Non coding RNAs: reprogramming of miRNAs network in cancer and highly specific transcribed ultraconserved regions in human normal tissues and pluripotent stem cells by Volinia, Stefano et al.
IJAE 
Vo l .  116 ,  n .  1  (Supp lem ent) :  19 9,  2011
© 2011 Firenze University Press 
ht tp://www.fupress .com/ijae
ITALIAN JOURNAL OF ANATOMY AND EMBRYOLOGY
non coding rnas: reprogramming of mirnas network 
in cancer and highly specifi c transcribed ultraconserved 
regions in human normal tissues and pluripotent stem 
cells
Stefano  Volinia1,2 , Marco  Galasso1 , Maria Elena  Sana1 , Maurizio  Previati1, Carlo Maria  Croce1,2 
1 Data Mining for Analysis of Microarrays, Dept. of Morphology and Embryology, Università degli Studi di 
Ferrara, 44100 Ferrara, Italy
2 Comprehensive Cancer Center, Ohio State University, Columbus, OH 43210, USA
We studied miRNA profi les in over 4000 human samples, corresponding to 50 
normal tissues and 51 cancer types. The complexity of our database enabled us to 
perform a detailed analysis of microRNA (miRNA) activities. We inferred genetic 
networks from miRNA expression in normal tissues and cancer. We also built, for 
the fi rst time, specialized miRNA networks for solid tumors and leukemias. Non-
malignant tissues and cancer networks displayed a change in hubs, the most con-
nected miRNAs. Cancer networks appeared as built from disjointed subnetworks, 
as opposed to normal tissues. A comparison of these nets allowed us to identify key 
miRNA cliques in cancer. By combining diff erential expression, genetic networks, 
and DNA copy number alterations, we confi rmed, or discovered, miRNAs with com-
prehensive roles in cancer. Finally, we experimentally validated the miRNA network 
with acute lymphocytic leukemia originated in Mir155 transgenic mice. Most of miR-
NAs deregulated in these transgenic mice were located close to hsa-miR-155 in the 
cancer network. We used a similar database of healthy and pathologic tissues for the 
study of ultraconserved sequences (UCRs). There are 481 UCRs longer than 200 bases 
in the genomes of human, mouse and rat. These are DNA sequences absolutely con-
served, showing 100% identity with no insertions or deletions. We tested the expres-
sion of UCRs in 618 normal samples from 50 diff erent tissues. This database enabled 
us to perform a detailed analysis of coordinated T-UCRs activities. Only a portion of 
the T-UCRs tested is expressed. T-UCRs signature can correctly separate the diff erent 
cell types and we also identifi ed UCRs with diff erential regulation in human embry-
onic stem cells, induced pluripotent stem cells and the diff erentiation series ( tropho-
blast, embryonic bodies, at 7 days and 14 days, defi nitive endoderm and spontaneous 
diff erentiated monolayer ). These cell types were characterized by diff erent level of 
UCR expression in a specifi c manner and has been characterized T-UCRs diff erential-
ly transcribed during developmental stage.
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